Abstract: This research aims to complete Turkish adaptation, validity and reliability studies for the Math and Me Survey developed by Adelson and McCoach for use in determining the students' attitudes towards mathematics in the transition from primary school to middle school. Within the scope of validity and reliability studies for the scale, data gathered from 1169 primary school students had item analysis, exploratory factor analysis and confirmatory factor analysis performed. In line with this, 18 items from the original scale were translated to Turkish and item equivalence between the original English and Turkish translation was ensured. During item analysis to determine the construct validity of the scale, an item with low item total correlation value was removed from the scale. The Cronbach alpha coefficient was calculated as .93. The Cronbach alpha coefficients from the scale subdimensions of Enjoyment and Self-Perception were calculated as .91 and .88. The confirmatory factor analysis results for the scale revealed perfect fit with the construct determined in the exploratory factor analysis results. Thus, the Math and Me survey can be said to be a valid and reliable tool for use in Turkish culture.
Introduction
In mathematics education, affect is one of the research areas investigating the interplay between cognitive and emotional aspects (Evans, Hannula, Zan & Brown, 2006) . Emotions, attitudes and beliefs which are used to describe affect play an important role in mathematic learning and teaching processes (McLeod, 1992) . Although research about attitudes has the longest history within the field of affect, there is no consensus about the definition of attitude in the literature (Di Martino & Zan, 2011) . For example, Leavy, Hourigan and Carroll (2015) defined attitude as "…. a predisposition that is learned in order to respond in a consistent way, either in a favorable or unfavorable manner, toward a specific object…" (p. 512) depicting attitude generally as the result of three basic features of consistency, predispositions and learning. However, there are different definitions for attitudes towards mathematics. For example, Ma & Kishor (1997) defined attitude toward mathematics as "…. an aggregated measure of a liking or disliking of mathematics, a tendency to engage in or avoid mathematical activities, a belief that one is good or bad at mathematics, and a belief that mathematics is useful or useless…." (p. 27). Lin and Huang (2016) made the definition as "… one's feelings toward mathematics, based on his/her beliefs about mathematics…" (p. 196) .
When definitions of attitudes toward mathematics are investigated, it appears students' affective characteristics related to mathematics learning are at the forefront in a general sense. At this point, many affective factors related to attitudes to mathematics may be sub-factors of this attitude. According to Tobias (1993) , factors comprising attitudes to mathematics include form of perception of mathematics, belief in the benefits of mathematics, belief and selfconfidence about being successful at mathematics, interest in mathematics, enjoyment derived from solving mathematical problems and experiences gained during mathematics learning (cited; Arici, 2013) .
Studies dealing with students' attitudes to mathematics have received noteworthy attention for more than forty years and studies have shown a strong correlation between mathematics success and various domains of attitudes (Lim & Chapman, 2013) . This situation has resulted in the development of many scales at national and international level to measure students' attitudes towards mathematics.
At the national level, scales about attitudes to mathematics have been developed for middle school (Baykul, 1990; Nazlicicek & Ertkin, 2002; Onal, 2013; Uzel, 2007) , high school (Baykul, 1990; Erol, 1989; Ural, 2007) or undergraduate level students (Askar, 1986; Duatepe & Cilesiz, 1999) . At primary school level, Haciomeroglu (2017) performed validity and reliability studies about developing an attitude to mathematics scale.
When attitude to mathematics scales are examined at the international level, Lim and Chapman (2013) stated that the scales available to measure attitudes to mathematics of students were either old or only had validity and reliability studies performed in western cultures. They noted complaints by the many researchers about not finding an appropriate scale to use in research.
When the literature is investigated, one of the most commonly used scales is the Fennema-Seherman Mathematics Attitude Scale (Fennema&Sherman, 1976) (Adelson & McCoach, 2011; Tabuk &Haciomeroglu, 2015) . Comprising 9 subscales and 108 items with a 5-point Likert type, this scale was developed to measure attitudes to mathematics of middle school and high school students. The Attitudes Toward Mathematics Inventory (Tapia, 1996; Tapia & Marsh, 2004 ) is another commonly used attitude scale. Comprising 4 subscales and 40 items, this scale was developed to measure high school students' attitudes towards mathematics. Lim and Chapman (2013) applied the ATMI to 1601 participants in Singapore to develop a shortened form comprising 4 subscales and 19 items. Adelson and McCoach (2011) stated most of the developed and commonly-used scales were not appropriate for young students in terms of reading level, appropriateness of questions and format. They stated most researchers commonly used scales without validity studies for middle school students. Hence, they noted the need for a scale to use in determining attitudes about mathematics of elementary school students and developed the Maths and Me survey.
Introduction of Maths and Me Survey
Maths and Me (Adelson, 2006) is an attitude scale developed with the aim of measuring primary school students attitudes towards mathematics. In the initial development stage of the scale, the aim was to measure three types of attitude related to mathematics (Figure 1 ). The definitions mentioned in Adelson & McCoach (2011, pp.226 ) are given below.
Figure 1. The Definitions of Three Types of Attitudes towards Mathematics
The psychometric properties of the scale were completed and the results of the analyses stated the Maths and Me Survey comprised two sub factors of Enjoyment of Mathematics and Mathematical Self-Perception. The Enjoyment of Mathematics subscale measures the degree of pleasure a student gains from learning or doing mathematics. Students with high points for this subscale like mathematics and enjoy games, puzzles and problems related to mathematics. Students with low points for this subscale do not like mathematics, find it boring and do not enjoy playing games and puzzles or solving problems related to mathematics. The Mathematical Self-Perceptions subscale comprises 8 items and measures perceptions of a student's ability to show good performance skills in mathematical learning and mathematics. Students receiving high points on this subscale believe they are skilled in understanding mathematics and solving mathematical problems. Students receiving low points on this subscale believe mathematics is difficult and confusing and do not believe they have the ability to understand mathematics or to do mathematics (Adelson & McCoach, 2011) .
Why Maths and Me Survey?
Firstly, it is noteworthy that the definitions of Bandura's (1994, 1997) perceived self-efficacy and Fennema and Sherman's (1976, 1978) confidence in learning mathematics were taken as a foundation for the development of the scale (cited: Adelson & McCoach, 2011) . Mathematical self-perception involves perceptions of the student about ability to learn and do mathematics. It includes the self-concept and self-efficacy of students related to mathematics. This concept is generally stated as the belief of students about doing mathematics as individuals learning mathematics (Shen & Talavera, 2003; Valentine, DuBois & Cooper, 2004) . Student enjoyment in learning and doing mathematics and thus the use of mathematics in daily life is associated with the confidence in learning mathematics concepts (Adelson & McCoach, 2011) .
Considering the limitations explained above of the available scales at national and international level, it was considered the Maths and Me Survey (Adelson, 2006) could be used to determine students' attitudes towards mathematics in elementary level (K3-K6) and the decision was made to perform Turkish adaptation studies. One of the general aims of mathematics education in Turkey is to develop positive attitudes about mathematic lessons among students. Both primary school and middle school mathematic lesson teaching programs emphasize the correlation between success and attitude. Additionally, at national level, there appears to be only one research with validity and reliability studies performed for the determination of attitudes of primary school students' about mathematics, only for 4th class primary school students (Haciomeroglu, 2017) . Considering these points, the present research performs validity and reliability studies for elementary students (3rd-6th) and will contribute to filling a gap in the literature in determining attitudes to mathematics of students at this level.
Method

Study Group
The study group in this research was determined with the random sampling method of simple random sampling. The study group consists of 1169 primary school students attending primary schools in Ordu provincial center. The study group comprised 588 girls (50.3%) and 581 boys (49.7%).
Procedure
Within the scope of this study, the aim was to investigate the psychometric properties related to the construct validity of the Turkish form of the Math and Me Survey. Firstly, the total points obtained by individuals in the study group from the Math and Me scale had Z test applied. According to Z test results, all data were determined to be between -3 and +3. Later all items had Cronbach alpha analysis applied and the effects on the whole scale were assessed (Table 1 ). In line with this, the decision was made to include all 18 times on the scale in the analysis. In the next stage, item analysis was performed. With the aim of testing the perceptions, feelings, thoughts and attitudes of individuals as a result of a variety of experiences, the statements in the scale tools should be consistent with each other. Item analysis determines deficiencies in the scale tool and completes some adjustments (Sencan, 2005) . Item total correlation and the differences between the upper and lower 27% groups were investigated with the aim of completing item analysis of the Turkish form of the Math and Me Survey. A scan of the relevant literature determined .30 as cut-off point for item total correlation (Field, 2013) .
Finally, within the scope of this study confirmatory factor analysis was applied to the construct validity of the Turkish form of the Math and Me survey. Confirmatory factor analysis was performed with the aim of determining how consistent the data from the Turkish adaptation is to the factors in the original scale. Confirmatory factor analysis is interpreted as very functional for the aim of determining to degree of consistency between the factors formed based on a concept and the real (true) data (Kline, 2011 (Kline, 2011; Tabachnick and Fidell, 2007) .
Results
Study 1: Linguistic Validity
During Turkish adaptation of the scale, the Turkish translation was completed by the researchers and checked by five experts in the English language and necessary corrections made. The scale was presented to two lecturers in the field of mathematics education and four Masters' students for opinions. After corrections and recommendations, the scale was examined by a lecturer in Turkish language and given its final form. Additionally, with the aim of determining the compliance between the Turkish and English scales, the Turkish and English forms of the scale were implemented with a one-week interval to 20 people in 11th class attending an Anatolian High School with teaching fully in English. The correlation between the two scales was calculated with the Pearson Correlation method (r=.809, p<.001). To determine whether the scale could be understood by the target students, six students were chosen from each elementary level (3rd-6th) and the scale was read and opinions given before another round of corrections. After linguistic validity studies of the scale, the scale was applied to 1169 students attending primary schools in Ordu provincial center with the aim of performing reliability and factor analysis.
Study 2: Item analysis and Exploratory Factor Analysis Item Analysis
For item analysis, two different procedures were applied. The first investigated the mean difference in total points obtained by the lower 27% and upper 27% groups. The independent t-test results determined significant differences between the lower and upper 27% groups. Later, the item total correlations of the scale were investigated with .30 determined as item total correlation cut-off point. When assessing this cut-off point, the decision was made to leave all items in the item pool. Linked to this the item total correlation coefficient varied between .45 and .72 ( Table 2) . As the T value for the 8th item on the scale was not significant (t= -3.85, p>.001), the decision was made to remove it from the scale. Exploratory factor analysis (EFA) aims to reach a small number of definable significant constructs from many variables (Buyukozturk, 2007) . In EFA, an item on the scale not included within a defined factor is linked to the high loading value showing the correlation with this factor. Items with high load values for each factor are called items measuring the construct defined by the factor. Item factor load values are generally selected to be .45 and above. However, for low numbers of items in practice, factor load values of .30 appear to be acceptable (Kline, 2011) . The Kaiser-Meyer-Olkin (KMO) test was applied to show whether the suitability of data set to apply factor analysis for the scale and the KMO value was found to be .95 (KMO>.70). The KMO value, a criterion for sufficiency of the sample size, is accepted as an indicator of whether the sample size is sufficient. Additionally, for factor analysis, the distribution of the population should be normal. In analysis completed at the end of the study, the Bartlett test was found to be significant (χ2=10334.23; p<.001). The significant Bartlett coefficient is an indicator that the distribution in the population is normal (Tavsancil, 2002) . In this sense, this value is accepted as a marker of the normality of the distribution.
Factor analysis studies began with 17 items. The results of the EFA observed the scale had two factors with eigenvalues larger than 1. The eigenvalues of these two factors, explained variance values and total variance values are given in Table 3 . When Table 3 is investigated, the total of the two factors with eigen values greater than 1 were collected and it was observed that these factors explained 59.27% of the total variance. The factor structure of items on the scale are presented in Table 4 . According to EFA results, "Enjoyment" comprises 9 items in the first factor translated into Turkish, with item factor load values varying from .75 to .67 and explaining 31.35% of total variance. "Self-perception" has 8 items for the second factor translated into Turkish, with item factor load values varying from .80 to .55 and explaining 27.92% of total variance. Accordingly, the variance amount explained by the two factors is 59.27%. The common variance amount explained by each item in the factors varied from .70 to .41.
Study 3: Confirmatory Factor Analysis and Reliability
To investigate the construct validity of the Turkish form of the Math and Me Survey, confirmatory factor analysis was used. The Lisrel 8.51 program was used to analyze the factor construct of the scale at an advanced level. The two-factor model was tested with confirmatory factor analysis (CFA). The modification indices (7-5, 4-1, 8-7) showing consistency with the conceptual construct were used. 
Reliability
Within the scope of study 2, finally the internal consistency measures of the final Turkish form of the Math and Me Survey were assessed. The internal consistency coefficients of the whole scale and sub-factors were measured with the Cronbach alpha value. In line with this, the internal consistency coefficient of the Turkish form of the Math and Me Survey was calculated as .93. A scale tool with internal consistency coefficient of .90 and above is reliable at perfect level according to the relevant literature (Creswell, 2002) . Accordingly, with internal consistency coefficient of .93 confirms that the Math and Me Survey is a reliable scale tool for the Turkish sample.
When the Cronbach alpha internal consistency coefficients for the sub-factors of the scale are investigated, the internal consistency coefficient related to the "Enjoyment" subscale was .91, while the internal consistency coefficient for the "Self-Perception" subscale was calculated as .88. In line with this, the internal consistency coefficient of the "Enjoyment" subscale is at perfect level, while the internal consistency coefficient for the "Self-Perception" subscale is at good level.
Conclusion and Discussion
This study investigated the psychometric properties of the Turkish adaptation of the Math and Me Survey developed by Adelson and McCoach (2011) for primary school students by performing validity and reliability studies. In line with the aim of the research, three different studies were completed. Study 1 investigated the linguistic validity of the Turkish adaptation of the scale tool, Study 2 performed item analysis and exploratory factor analysis while Study 3 investigated confirmatory factor analysis and reliability analysis. The original scale comprising 18 items was translated into Turkish, item equivalency between original English and Turkish translation was ensured and later it was applied to 1169 students. During item analysis to determine the construct validity of the survey, one item (item 8) was removed from the survey and the remaining 17 items were found to separate into the original two independent factors.
The differentiation of items was shown by the difference between mean item points for the upper 27% point interval and the lower 27% point interval. The t-test results were significant for all items apart from one item. The Cronbach alpha internal consistency coefficient calculated for the sub-factors of the scale were .91 for "Enjoyment" and .88 for "Self-Perception" and .93 for the whole scale. In conclusion, the two factors in the original scale developed by Adelson and McCoach (2011) and the two factors determined in this research were observed to comply in terms of names and content.
The results obtained in this research showed the Turkish adaptation of the Math and Me Survey developed by Adelson and McCoach (2011) is valid and reliable. Accordingly, the Math and Me Survey is a scale tool comprising two factors, with 17 items and a four-point Likert type. One item on the scale is given inverse points (item 6). A minimum of 8 points and maximum of 40 points may be obtained from the scale. Students obtaining high points on the Enjoyment of Mathematics subscale like mathematics and enjoy games, puzzles and problems related to mathematics. However, students with low points on this subscale do not like mathematics, find it boring and do not enjoy games, puzzles and problems related to mathematics. Students obtaining high points on the Mathematical Self-Perceptions subscale believe they have the ability to understand mathematics and to solve mathematical problems. However, students with low points on this subscale believe mathematics is difficult and confusing and do not believe they have the ability to understand or do mathematics. Considering these it can be used to determine attitudes towards mathematics in elementary level (K3-K6) in Turkish culture. On the other hand, repetition of this study with different study groups will provide the opportunity to more clearly reveal the validity and reliability of the scale tool.
